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addition tOi the ^forty^ont ceprlnts aotering individaal' pceapatlos^ or 
oecnpational ar#as (CI Ot7 757^797)^ a poipanion decnaent (CE 017 ^ 
756) presjints eapleyient pro jeet ions for' the total labor aarket and 
diacnases' the relationship bttween job proapecta and edvcatien.^ 
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ACCOUNTANTS 



Naturtt ef th9 Work 



|e rs muit have up-to^ate fl* 
' nancial uifomiation to make Lmpor- 
tent dtciatoi^. Accountajits prepare 
and mQalyEa ftnatieial reports that 
fufoish thif kind of inforqi^tioii. 

Three ni^or aecounting fields are 
public « maAagtmeiif, and govern- 
* mnt aceduQting. Public aecount- 
ants have thttr own businessei or 
work^fpr iceountsng firms. Manage- 
«ment acQoutitants, aalled^ndus- 
trial or private accountants, handle 
the financiai records of the company 
they work for. Oovemment iocount- 
ants examine the records of govern- 
ment agenQtes and audit private busi- 
nessei and individuals whose 
dealings are subject to government 
regulations. 

Accountants often CDnbentrata on 
one particular phase of accDunting! 
Yor ^e^amplf^ many public acaount- 
ants specialise in auditing (reviewing 
a client*! financial records and^ re- 
port to Jiidge their reliability). Oth- 
ers speeialiEi in tax matters^ such as 
preparing ineaiiie tax fonni and ad- 
viling their clienU of the advantages 
and disadvantages of certain business 
decisions, Stili others become spe- 
cialists in management consulting 
and give advice on a variety of mat- 
terf > They might develop or revise an ' 
, accounting system to serve the needs 
of clients more afrectively or giv^l^cl^ 
vice.about different types of account- 
ing equipfnent, 

Manageinent accountants provide 
thf financial information ^fxecutives 
neejd" tp make sound business deci-\. 
sions, ^h^y may choose to wo^k in 4 
areas such as taxation, budgeting, or 
investments. Internal auditing is an 
area of specialisation within manage- 
ment accounting that is rapidiy grow- 
ing in importance. Accountants who 
work MB internal audits^ examine 
and efaluate their firm'cnnancial 
systems and managernenF control 
procedurai to ensure efTicient and 
economical operation^ ' 

Many accountants in the Federal 
Government work as Internal- Re v= 
enue agentg, investigators; and bank 
examineFS; other governTnent ac- 
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have regular accounting 



Places of Empleymant 

About 865,CN)0 people worked as 

accountants in 1976. Almost 20 per- 
cent were Certified Public Account- 
ants (CPA's) and nearly 12 percent 
were Certified Internal Auditors 

(CIA's). 



About 60 percent of all account- 
antr do management accounting 
work; one-rifth of thest. work as in- 
ternal auditors. ^An additional 25 per- 
cent are engaged in public account- 
ing ai. proprietors, purtners, or 
emptoyees of independent account- 
ing firms. Other accountants v^ork 
for Federal* State, and local govern- 
ment agencies, and a small, nunibir 
teach in colleges and universities. 

* I* 
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Oppertunitiii are pbnUhil for part- 
time work in iQcountinf « partiaularly 
in smalter finnt. 

nasi, indusow^ vid goveninieiit or- 
gajiiiittiQns, flMott» however, work in 
Ur£# urban ar^si whcire many public 
accotinting nnhi and eentraJ offices 
of Iar|€ busineu^i are concentrated. 
For ejLample, over 20 percent of aU 
jiQcouiitants are employed in Just 
four major ettieSi Chicago; Los An- 
geles; New jYork; aod Washington, 
D.C. 

Tralnlfigv Oihsr OualtflcatlonSt 



Training 
at colleges 



ill aceounting is aveilable 
and universities, account- 



ing and bu linesi schools, and corre- 
spondence iclioolf. Although inany 
graduates pf business and correspon- 
dence schools are stjocessfijl in imaU 
flrfns, mpst large public accounting 
and business Tirins require appLicantSi 
for accountant and internal auditor 
positions tp have at least a bachilOF'i 
degree in accountitig or a closely re-^ 
lated neip. Many employen prefer 
those Willi the master's degroi in ac- 
counting^ A growing nuinbcr''of large 
employers prefer applicants \^ho are 
fifniliar with computer technology 
,for both accounting and internal au- 
ditor poiitioni. For beginning ac- 
dounting positions, the Federal Gov-^ 
efament requires 4 years of college 
training (including 24 seinester hours 
in accounting) or an equivalent com- 
biilation of education and experi- 
ende. For teaching posit iorii» moit 
colleges and univarsitici require 
least the master's degree or the Cer- 
tified Public Accountancy Ceriifi- 
cate. 

Previous work experience in ac- 
counting can help an applicant jet a 
job. Many colleges offer studints an 
^opportunity to gain experierice 
through internship programs con- 
ducted by public accounting di busi- 
ness fir^ns. 

Anypiie working as a ''certified 
pyblie accountant*' must hold a eer* 
tificate issued by the State board of 
accountancy. All states use the CPA 
examination, prepared by the Ameri- 
can Institute of Certified Public Ac- 
countants, to establish certirication. 



Most siicee^ful candidates have col- 
lege de|rats,* and three-fdutths of the 
States require CPA candidates to be 
collese gr|duates. Nearly all Syites 
requife^pplicants to have at least 2 
years o) public accounting experi^ 
ence for a CPA certificate,^ 

Requirements varyi but more than 
half the Stetes restrict the title *'pub- 
lic accountant" to those who are li- 
censed or registered. Some States 
require only a high school diploma 
while others require 2 yearn of col- 
lege or more. Inforniation on re- 
quirements may be obtained directly 
from individual State boards of ac« 
countancy or f^am the National Soci- 
ety of Public Accountants. 

The recognised mark of compe^ 
tenet and experience in the field of 
internal auditing is the designation, 
Certified Internal Auditor (CIA). 
The Institute of internal Auditors, 
Ipc., confei^ this destgnation upon 
candidates who have completed 3 
years' experience in intarnal auditing 
and who have passed a four-part ex- 
amination. Beginning in 1978, a 
bachelor^s degree from an accredited 
college or university also will be re- 
quired. 

Persons planning a career |n ac- 
counling^hould have an aptitude for 
mathematics. Neatness and accura- 
cy also are necessary,. Employers ' 
seek applicants wh^can handle re- 
sponsibility and work wgth little su- 
pervision. 

To get to the top in th^ profession, 
accountanta usually must continue 
their study of accouiiting even 
though they already have a college 
degree or professional certificates. 
They may participate in seminars 
sponsored by various profassiohal as^ 
SDciations or take^ouries offered by 
Ih^ir employers. A growing number 
of States require both CPA's and li- 
censed public accountants to com- 
plete a certain number of hours of 
continuing education courses before 
their licenses can be renewed. An 
increaiiiig number of accountanti 
study computer operation and pro- 
gramming to adapt accouriting pro- 
cedures to new data processing 
methods. Although .capable ac- 
countants should advance rapidly, 
those having inadequate academic? 



preparatiofi may to a^yiied routiaa 
jobs and fliid proQi^ttoQ diffcult. 

Junior piiblt^ acei9iiilt4iiti usually 
start by agisting witii auditing work 
for several cUifits, Th%y m*^y. ad- 
vance to interfli^didte ^sitioni with 
more reiponsibility its 1, or % y^ars 
and to senicr petitions within anoth- 
er few y€%r%. In larger nrms. those 
who deal lu^ce^fully with lop tn<|us^ 
try executives often becoiiie supervt^ 
so^, managersj or paHnerSi or tr^ns^^ 
fer to executive posit toiii tn private 
firms, Seine open their own public 
accountifig officei. 

Beginning tnMageinetlt account' 
anu often itftrt ^ ledger account^ 
ants. Junior tiitefnal auditors, or as 
trainees for techfiic^l ae^ounting po^ 
sitions. They niay advatice to jobs 
such BM chief plant «€ooy titan tt <^hief 
cost accountant, budget 4ireetofi or 
manager of internal auditing. Some 
^ecome coiitroUeri, tr^jurers. ti-^ 
nancial vtee-presidents, orcorpora'/ 
tion presidents, ' In ^ the Ftderal CoV-^ 
ernment/ beginners are hired 'as 
trainees and usually are proinoted in 
a year or io< In college and univerii^ 
ty teaching, those ,havini tninimuin 
training and exp^Hefioe may receive 
the rank of instructor witliout tenure; 
ad^ncernent and pertnanemt faeulty 
status depend upon further educa^ 
tion .and teaching experie)|ce> 

f mploymanl OiHlook 

Employment is e^f^^cted in- 
crease about as fast^ as the average 
for all occupatiofii through theSmid^ 
19S0's as buiineisei and governm^ent 
agencies continue to ei^p%nd in Vize 
and bomple^^ity^ In additlofi to jo^s 
resulting from growth, many thoU' 
sands of opetiingi v^ill result each 
year when workers die* retire, or 
leave the Occupatiori, 
, Demand for skilled accountants 
will rise as managers rely rnore on 
accounting information to in^ke 
business decisions. For iKimple, offu 
cers of larg€ corporatidtis bal^ their 
decisions^ concerriing proposali such 
as plant e^ipinjion, mergin, ^r for- 
eign inveitmfenti on inforrnation 
about the financial condition of t|ie 
rirm, tax implications of* the pro- 
posed actibn* arid other eohsWer- 
ations. On a smaller scale, own&ri of 
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opemtions, Governin^nt bglslaUon 
to monitor busman activity also is 
esEpcatad to to the demand for 
aceountants. An example tt'die P#n- 

. sion Reform Act of 1974, >^hieh es»^ 
tabllihes mintniuiii itudardi for prt^ 
vate pension plmni. This and otijer 
legislation should create many ne^ 
Jobs for management accountaiits to 

, maintain new tystems and publio ac- 
eountanti to audit thetn. 

Because of the growing complestity 
of business, college graduates #111 be 
in greater demand than applicanti 
who lack this training. Many employ- 
ers prefer graduatei who have 
worked part time in a businesi or 
accounting firm while in schooL 
Those who have been trained in a 
specific phase of accounting should 
find ample opportunities. 

As dau processing systems cofitin- 
ue to replace, manual pfeparation of 
accounting records and statementi, 
the need for some accountants to' 
pcrforfTi routine tasks, particularly in 
large firms* may be reduced. Hov= 
ever, many^ opportunities will aris^ 
for accountants without a coliege de- 
gree, mainly in small businesses and 
public accounting firms, 

iarntnga and Working 
Condltlans 

Starting salaries of begmning ac^ 
countants in private industry wer^ 
$ ! 1 ,500 a year in r976, according to 
a survey in urban areas. Earnings of 
experienced accountants ranged be- 
tween $1 5,400 and $23,400, depend^ 
ing on their level of respotisibiliiy 
and the complexity of the accounting 
system. In generai, experienced ac- 
countants earn about twice as much 
as nonsupervisory workers in private 
induitry* except farming. Chief 
countarUs who direct the accounting 
program of a company or onl of its 
estabfi^hments earned between 
$^0,500 apd $33,900, depending 
upon the scope of their authority and 
size of pfofj|feionai staff. 

Accord irig to the same survey, toe- 
ginning iuditors averaged $1 1,800 a 
year in 1976, while experienced au- 
ditors* earnings ranged betwefen 
$16,100 and $20,000. 



anu and auditors afelbut $9,300 
in 19?7. Candidate^ who a supe- 
rior aeademic record , reeeived a 
itahtiig salary of about % 1 1 ,500. Ap- 
pUcants with a maafter's d^iree^or 2 
yearn' professional exp^riftiiQe began 
at about $ 14, 1 00^ Accountants itj the 
Federal Government averaf ed about 
$2 1 ,800 a year in 1 977. 

Accojuqtanu who speciali^' iti in» 
coma tax preparation work long 
hours under heavy pre^iUft during 
the isLTL season; those eniplDyed by 
national accounting firms triay travel 
extensively to condy^t audits and 
perforfn other services f^f their cli- 
ents. The majority, howevir* worj£ in 
one office between 3S and40 ftours a 
week, under the same general ^condl^ 
tions as fellow office wprkefi. 

^ Snurs^t of Atf4ltlon%r 
InforifiBtlon - 

Information about CPA's and 
about aptitude tests in hi|h ichpoU^ 
colleges, and public accounting Arms 
may be obtained from: * 

A^eriean Institute of Certified FUblic Ac- ^ 
QQunUtnu, \ 2il Avenge ef th^ ^meNCfts,. 
Ne« York, N Y 10036. 

Further information on ipecialiEed 
nalds of accounting is available ffofti- 

Nitionml ^s^ciation of Accounianti. 919 
Third Ave., New York. N.V. 10022. 

National Society of Public Accountants, 1717 
Pennsylvania Ave. NW.. ^aahifigton^ 
D C 20OO5. 

Institute of Internal Auditora, 249 Mtitlpnd 
Ave , Alumonts Sphngs, Fla 3^70 L 



ACTUARIES 

(D.O.T/O20,l§8) 

Matura of Wdrlc 

Why do young persons pay more 
for automobile insurance than older 
persons? How much i^ould an insur^ 
ance policy cost? AoWers to theig^ 
and similar questions are provided by 
actuaries who design insurance and 
pension plaps that can be maintained 
on a sound financiai bafis. They 



asieinbte and analyis stathties to catr 
culata prdbabtltli^i of death, st€k*\ 
neiSp injuf y, disability, anemptoy* " 
mmnt, retirement, and jproperty loss 
from mccidentt theft» fire, and other 
Bptential hazards. Actuaries ute this 
information to datermliie the expect- 
ed insured loss. For example, they 
may calculate how many persons 
who are 21 yean old today can be 
expected to live to age €S-^lfhe prob- 
abttlity that an iniuied f^wn might 
die during this period is a riik to the 
company. They then calculate a 
price for iMuming this risk that will 
be proAtable to the company yet be . 
Qdmpelitive with oiher inauranee 
conipaities. Finally, they muit make 
sure that the price charged for th^ 
ysurance will enab{e the company to 
pay all ctalms and 'expenses as they . 
occur. In the same manner, the actu- 
ary ealculatf i premium rates and de- 
termiiies policy contract prciviiioas 
.for each type of insur^nce^ offered. 
Most actuaries specialize in either 
life and health insurance or property 
and liability (casualty) insurance; a 
growing number ipecialiie in' ^pen- 
sion plans. 

To perform their duties effectively j 
actuaries must keep informed abi^ut . 
general economic and social trends, 
and legislative, health, and other de- , 
velopments that may affect insyrance 
practices. Because of iheir broad 
knowledge of insurance, company 
actuaries may work on problems aris- 
ing^n their company's investment, 
group underwriting, or pension plan- 
ning aepattments. Actuaries in ex- 
ecutive positions help determine gen- 
eral company policy. In .that^role, 
_ th^y may be called upon to explain ' 
complex technical matters to compa-. 
ny axecutivcs, goverrtment ofTicials, 
policyholders, and the public. They 
may testify before public agencies on 
proposed legislation affecting the in- 
surance business, for example, or ex- 
plain intended changes in premium 
rates or contract provisions. 

Actuaries who work for the Feder- 
al Government usually deal with a 
articular insurance or pension pro- 
gram « such as social security or lif^ 
insurance for veterani and membiri 
of the Armed Forces. Actuaries in 
State government positions regulate 
insurance companies, supervise the 
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operattons of State rttiremant or 
pension systams, and work on prob- 
lams connected with Unemployment 
insurance or workers' compensation. 
Consulting actuaries set up pension 
and welfare plans for private compa^ 
nies, unions, and government agen- 
cies. They calculate future beneftts 
and detcfniine the amount of the an- 
nual employer contribution. Actuar^ 
ies who are enfolled under the 
provisions of the Employee Retire- 
ment Income Security Act of 1974 
(ERISA) evaluate these pension 
pl^ns and submit reports certifying 
their ritvanctal soundness. 

PlagAs of Employm#nt 

Approximately 9,000 persons 
worked as actuaries in 1976. Four of 
every 10 actuaries worked in fiv^ ma- 
jor cities— New York, Hartford, Chi- 
cago, Philadelphia, and Boston. 

About two-thirds of all actuaries 
worked for private insurance compa= 
nies. Almost 90 percent of these 
worked for life insurance companies; 
the rest worked for property and li- 
ability (casualty) companies. The 
numbar of actuaries employed by ^n 
insurance company depends on the 
volume of jts business and the num- 
ber and types of insurance policies it 
offers. Large companies may employ 
over 100 actuaries on their staffs, 
others, gfneraliy smaller companies, 



may rely instead on cdnsulting firms 
or rating bureaus (aisociatlons that 
supply actuarial data to member 
companiei). 

Consulting firms and rating bu- 
reaus employ about one-rtfth of all 
actuaries. Other actuaries work for 
private organiEaUdns administering 
independent pension and welfare 
plans or fo^fedtral and State gov- 
ernment ag^^es, A few teach tn 
colleges and universities, 

Tralnlngt Othsr Qual^^catlant, 
and Advanavnnfnt 

A good educatiorial background 
for a beginning job in a large life or 
casualty company is a bachelor's de- 
gree with a major in mathematics or 
stattstncs; a degree in actuarial sci- 
ence IS even better. Some companies 
hire applicants with a major in engi- 
neering, economics, or business ad- 
ministration, provided they demon- 
strate a thorough foundation in 
calculus, probability, and sta'listtcs 
(20 = 25 hours). Other desirable 
courses are insurance laW, econom- 
ics, and accoihitiog. Although only 
25 colleges and universities offer a 
degree in actuarial science, several 
hundred schools offer a degree in 
mathematics or statistics; 

A strong background in mathemat- 
ics is essential for persons interested 
IB a career as an actuary. Of equal 
importance, however, is the need to 



pass while in schoot one qf more of 
the'^fiiaminationi offered by profas- 
lional tocietles. Three societies spon- 
sor programi leading to full prpfes-. 
sional status in their specimltty. The 
Society of Actuaries gives # acttiariaL 
examinations for the life aM health 
Insurance and pension field* the 
Casualty i^^ctuarfaiL Society gives 10 
examisHtions for the property and 
ability ^Id, and the Amedian Soci- 
ety #f Pe Asian Actuaries^ives nine 
examinations coveriing the pension 
field. Because Uie first parts of the 
examintfttOTT serie^of each society 
cover similar materials, students 
med not commit themselvts to a ca- 
reer specialty until they have taken 
about four examinatians. Success in 
paising the first few examinations 
he^i students evaluate their poten- 
tiat as^oj^Garies. Those who^ pais 
these exutinations t^sually have bet^ 
ter oppdrtunitles for employment 
and receive a higher starting salary. 

Actuaries are encouraged to com^ 
plete an entire series of examinations 
as soon as possible. It generally takes 
fibm ^ to 10 years to complete the 
secies required for full professional 
status. Examinations are given twice 
each year. Extensive home ^ study is 
required in order to p&ss the ad^ 
vanced examinations; many actuaries 
spend as much as 20-25 hours 9 week 
itudying. Actuaries who complete 
five examinations in either the life 
insurance series or the pension series 
or seven examinations in the casualty 
series are awarded "associate" mem- 
bership in their respective society. 
Those who have passed an entire se- 
ries receive full membership and the 
title *Tellow." 

Consulting pension actuaries who 
service private pension plans and 
Certify their solvency must be en- 
rolled by the Joint Board for the En- 
rollment of Actuaries. Applicants for 
enrollment must meet certain experi- 
ence and edtication requirements as 
stipulated by the Joint Board. 

Beginning actuaries often rotate 
among different jobs to learn various 
actuarial operations and to becofl^e 
familiaV with different phases of ifi^ 
surance work. At first, ^heir work 
may be rather routine, such as pre- 
paring calculations or tabulations for 
ac^arial tables or reports. As they 
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wluuy #^f^^fte m Jc^ psr- 

ftMiaast and tta dumber of aitiiaf- 
U aaanUi^Ma i^aod. Many ^tu- 
arlea, beoauac of their bread 
knowMfe of imufanQi and r^Iatod 
fields, aim lolocti^ for administmtive 
pOMtImp In otibsmn^ay agttvities, 
^ partio^laFly in underwrtttng, ac- 
^ ^ontingt or data pTOQesiing depart^ 
mtnta. Many actuaries advance to 
tap exeeutive poiitiDns. 



Emploiynient of 'actuarits is eic^ 
p^qted to riae faater tbim the average 
for all oceiipations through tlie mid^ 
I980*a. In i^dltioii to job openings 
% resulting fTOm this growth, leverml 
hundred aotuarfes be needed 
each year to replace those who re- 
tire» die, or transfer to other occupa- 
tional Job opportunities will be best 
for new collage graduates who have 
passed at least two actuarial exami- 
nations while stilf in school and^av^ 
a strong mathematical and statiatical 
backgrouAd. However, because of 
the large number of persons expect- 
ed to receive degrees in actuarial sci- 
ence, mathematics, and statistics, 
and the large number of students tak- 
lag actuarial exaininations« competi- 
tion for beginning jobs should re main 
keen. 

Ernployment in this occupation is 
influenced to a grdet extent the 
volume of insurance sales, wHibh will 
' continue to grow over the next dec- 
ade. Shifts in the age distribution of 
the population through the mid- 
1980's will result in many more peo- 
ple with established careers and fam- 
ily responsibilities. This is the groiip 
- that traditionally has accounted for 
the bulk of private insurance sales. 
. Increased sales, however^ are only 
one determinant of the demand for 
actuaries. In addition, changes in ax- 
isting insurance practices are creat- 
htg m need fbr moTi aetuarlal servic- 
es. As more and rnore insurahce 
companies braneh out into more 
than one kind of insurance coverage, 
a greater number of actuaries will be 
needed to establish the rates for the 



As more Stat^ pa^ compedtive rat^ 
ing Imwg^ nany edmpuiies that pi^vi^ 
oualy relied on mting bureaus for ac- 
tuarial daja can be' e^tpected to 
eiCpand enlsting actuarial depart^ 
ments or crtatf new ones. 

Recent oourt decisions concerning 
product Itabili^ havi focu^ much 
attention on thb compliii area. In the 
years ahead, actuartes w)ll be spends 
ing a lowbf titne developing better 
ways t^ proifide pr^tact Uability. 
medisiO fflalpraetice, and workers* 
compensation InsurMOi pro^cUon. 

Adoption of a *'no^fauU^ automo^ 
hilar insurance plan squires compa- 
nies writing automobile It^urance to 
reevaluate their j^ri^tng structures in 
light of no-fault requirement. It is 
uncertain whether Federal no-fault 
legislation will be enacted ^K»n; how- 
ever, |he growing number of States 
enacting no^fault plans or revising 
e^tisting ones indicat#s continued 
strong demand for metuaries to make 
the required analyses, 

ERISA has iiiiposed strict respon- 
sibilities on actiuaries for the opera- 
tion and funding of pension plans. As 
the number of pension plans wntin- 
ues to grow, there will be an inc^as- 
ing need for pension speeialists to 
develop adequately fmanced plans 
and to prepare the reports that certi- 
fy their jsol^ency^ 

iprnlngi and \¥orklng 
Conditldna 

In 1976, actuaries had average 
salaries more than twice as high as 
the average for all nonsupervisdry 
workei^ in private industry, except 
farming. New college graduates en- 
tering the life insurance field without 
having passed any actuarial eltams 
averaged $ 10,600 in I976« according 
to a survey of U.S. companies by the 
Life Ofnce Management Association 
(LOMA). Applicants who had suc- 
cessftilfy completed the first exam re- 
ceived $1 1,200 and those who had 
passed two exami averaged $1 1,800. 

In the Pederal Government, new 
graduates with the bachelor*! degree 
could start at $9,300 a year in 1977. 

I 



1- ' 

A^Ueutt with either 1 y^*of^ 
^»dii^ study or nilevant lygrk ex- 
petian^ wen hir^ at SltsSOOi a^ 
tfipie with the na^rll de^e ot 2 
years* e^ri»ce ste^ri at S14|100 
a yeafi AetuaH^ in the Padenl Gov* 
emnient aveii^ed $2S«100 a year in 
1977- V 
Beginning actuwies catt^ look for- 
, waid to a marked increase ui earn- 
ing as they ^tn profesiiomd ex^rH 
enoi aod advanee in an setuarlal 
socieQf's exMiinatim pro^Mi* Life 
insurance companies uiuaily give 
merit increases avera^g bom $S0O 
to SSSO to their ^tuaries aa they pan 

awcmiye esiniinatiM jM^ag . 
to nieinbenhlp in Ae Sociefy of Ae^ 
tuarf^. AaiMiates who jeccived that 
designation in 1976 averaged. 
$ 16,500 a year; Varies for aotuari^ 
who ware award(^ a fellowihip 
during that year4£venifed $24|iO0. 
'Fellows with additional years of.ex^ 
perlence eaitied substantially niore^ 
top iistuarlal executives averaged 
about $4j,000 ui 1976. 

Although data are not available for 
aaluies paid actuaries In casualty 
companies or consulting firms, it Is 
believed .that salaries for these spe- 
cialists generally are comparable to 
those paid by life insurance compa- 
nies, j 

Sdurega'df Addnianal 
Imomtatlen 

Cor facts about actuarial opportu- 
nities and qualifications, contact: ^ 

^itiiiicMi Soeie^ Of Ftniioii Actuanet, 1700 
IC St„ MW,, Wsthington, D.C. 20Q06, 

Catyal^ AciuarUl So^imiy, 200 Etst 42nd St,, 



Bocnty of Aetuariat. 208 South Leslie St., 
Chicago, III, 60604. 



MATHgMATICIAMS 

(D OT, 020.088) 

Nature of the Wdrk 

Ma|hematic ians work with one of 
the oldest and most vital of alNcianc- 
Mathematicians today are en^ 
gaged in a wide variety of activities. 
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mnglsg jfrdin the ^rpmtiod of new 
ikeeiies to the translfttion of i€imtif- 
iQ and mmaagarUI prDblams into 
matlieinatieml terms, ^ 

Mathenatscml work mm into two 
bfoad ala^ir theoreflKl (pure) 
.mathematics; and applied mathemat- 
ICS. However, these clasies are not 
sharply deftned and often overlap. 

The'oretickl matheniaticiani ad- 
vance tnathematical science by de- 
velopiiig new prtnoiples and,tt€W re- 
latioiiships between exiiting 
principles of mathematies. Although 
they seek to increase basic; knowU 
edge without neeessarily coniidering 
Its praetical use/ this pure Md ab- 
stract knowledge has been instru- 
mental in producing many scientific 
and engineering achievements. For 



example, in ISS^Bcrnard Riemann the 
invented a sefmlngly impractical ui 
non-Euqlldian geometry that was to -ti 
become part of Albert Einstein's the- all; 
ory of relativity* Years later, thii the- 
ory contributed to the creation of 
atomic power. i 

MathemEticiani in applied work 
use mathematics to develop theories, 
techniques, and approaches to solve 
practical problems in business, gov- 
emment, engineering, and the natu- 
ral and social sciences. Their work 
ranges from analyiis of the mathe^^ 
matical aspects of launching earth 
iateilites to studies of the effecU of 
new drugs on diseioe. ' 

Miich work in applied mathemat^ 
ICS, however, is carried on by persons 
other than mathematicians. In fact^ 



funiber of worker who depend 
mathamatieil expertise Is inany ' 
h greiiter thmn the number actu- 
designaiid mi iiiathemkt&tani, , 

Macvi flf impleynivnt - 
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MeiN#riitMalaiii mhoM havs • gded iinowMg* of eomput^r program Ailng tlnee most 
ooffipisi mithemeVeai sdmputaliari Is den* by eomputttr. 
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^ Atout 38,000 ^^ns worked as 
rnathematicians In 1 976. Roughly 
^ree-fourths of all mathematicians 
^worked in coUegiS and universities. 
Most were teschers; some worked 
mainly in resapi^h and development 
with few or no teaching dutfes. 

Most other mathematicians 
worked in private indust^ and gov- 
trnmenf In the private sector, major 
iinployera were tiie aerospace, coin^ 
munications, machinery, and electric 
cal equipment Industries. The De- 
partment of Defense and the 
National Aeronaiitics mnd Space Ad- 
ministration eniploydi most of the 
mathematicians workM in 'the Fed= 
eiml Govemnient. / 
^„Ma^rn^tlclan$ wor« in all States, 
but are concentrated In those with 
- large Industrial areas and large col- 
lege and university enrollmenti. 
Nearly half of the total are employ ed 
in seven States^Californla, New 
York, Massachusetts, Pennsylvania, 
Illinois, Maryland, and New Jeney, 
Of the total, one-fourth live in three 
tnetropolit^ri areas— New York City; 
Washington, D,C.; and Los Angeles- 
Long Beach, California. 

Training, Otiivr Qualtfleatldns, 
and Advaneam«nt 

An advanced degree Is the basic 
requiremefit for beginning teaching 
jobs, as well as for most research 
positions. In most colleges and uni- 
versities, the Ph. D. degree is neces- 
sary for full faculty status. 

^tthough the bachelor's degree 
may be adequate preparation for 
some jobs in private industry and 
governnient, employers usually re- 
quire an advanced degree. Those 
bachelor's degree holders who find 
jobs usually assist senior mathemati- 
cians by perfofiiiing computations 
and solving less advanced problems 
in applied mathematics. However, 
advancentent often depends oil 
achieving ^an advanced degs^. Other 
bachelor's degree holders work as re-*' 
search or teaching assistants in col- 
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livendtftg white Itedying 



The tacteldr's ^gmm in matfit. 
natfi^ it pflbred hy mmt oqlirngm 
and aaivarsitiet. Mftl^niati^s 
I MUfi^ mualfy r^uirid for m 4^m^ 
analytlaiU f^Mietry^ mIgUIus, 
difbrantial equations, probabiUty 
and alatiiti^^ natiiemmtiMl malysto, 
md nodeni algebm. A jirospeetive 
coUege mathemticw itudmt should 
tskm as many mathtBiati^ courses m 
potsibte while still enrQiled In high 
acliooL 

More than 400 Qollagts and uni- 
versities have progTsms leading to 
Ihe maiter*a dt^ee in mathematlei; 
about ISO also pfter the Ph. D. In 
gf«duate school, students build upon 
the baste Itnowledgi aoquired In ear- 
lier studies. They usually coneen^ 
trate on a speolfic field of mathemat- 
, ios, sueh as algtbra, mathematical 
wialysts, or geometry, by conducting 
research and taking advanced 
courses. 

For work in applied mathematics^ 
training in the field In which the 
mmthematica.will be used is very im- 
portant. Fields in which applied 
mathematics is used extensively In- 
clude physics, engineering, and op- 
erations research; of increasing im- 
portance are businesa and industrial 
management, economics, statistics, 
chemistry and life sciences, and the 
behavioral sciences. 

Mathematicians should have a 
good knowledge of computer pro- 
gramming since most complex' 
'mathematical computation is done 
by computer. 

Mathematicians need good reason- 
ing ability, persistence, and the abil- 
ity to apply basic principles to new 
types of problems.. Thpy must be 
able to communicate w^ with others 
since they of^ig^^stfst listen to a 
nonmathematician describe a prob- 
lem in general terms, and check and 
rechecic to make sure they under- 
stand the mathematical solution that 
ii needed. 

1 ffipteyifiMt OutlMk 

Employm|nt of mathematicians is 
exacted to Increase more slowly 
than the average for all occupations 
thfough the mid-l980's. Although 



^the number of de^es giwted ih 
miahemati^ each year is expected to 
peeline* the number of people seek- 
^g employment is expected to ex- 
ceed job openings. As a result, per* 
sons seeking employment 'as 
mathematieiaas are likely to face 
keen competition throughout the pe- 
rfod. ^ 

TheoretiCjil mathematicians, ^hb 
have traditionally found Jobs in col- 
leges and univenities, are expected 
t^ experience the m^t difficult in 
finding employment tiecause colleges 
and universities are not eni^c^d to 
increm their employment of mathe- 
maticians much» if uy, beyond 
sent levels. 

Holdere of advanced degrees In 
applied mathematics should have the 
le^t difficulty in fmding satisfactory 
employment. Although Kime limited 
oppoitunities may be avall^le 'to 
theoretical mathematicians in non^ 
academic areas, most employers will 
seek applied mathematlciani who are 
capable of applying th^lr ipecial 
mathematical skills to practical prob- 
If ms. ^Ppvate ii^ustry and govern^ 
mental agencfes will need applied 
mathematicians for work In opera- 
tions research, numerical analysis, 
computer systems programming, ap= 
plied mathematical physic^ market 
researchsand commercial surveys, 
and as consultants In induitriaHabo- 
ratories. Work in applied mathemat- 
ics requires both a high degree of 
mathematical competence and a 
knowledge of the field of application. 

Although mathematician Jobs may 
be difficult to obtain, college gradu- 
ates with degrees In mathematics 
should find their background helpful 
for careers in other areas. Many Jobs 
rely heavily on the application of 
mathematical theories and methods. 
Mathematics majoii are likely to find 
openings in statistics, actuarial work, 
computer programming, systems 
analysis, economics, engineering, 
and physical and life sciences. Em- 
ployment opportunities In these 
fields will probably be best for those 
who combine a major in mathematics 
with a mihor in one of these subjects. 
^ New graduates may also find open- 
ings ^s high school mathematics 
teachers after completing profession- 
al education courses and other re- 



quirements for a itmte teaching cer- 
tificate. (See imtementon 8§eond»y 
school teachers elsewhere in the 
Hmdbook.) * 

Eamlnga ■nd.WorkIng 
_ ConAHdnt ^ 

In 1976, math^niaticlans earned 
average salaries over twice ^ high as 
the averse for nomupervisory work-^ 
ers in private Indiuo^, ex^pt farm- 
ing. Starting salaries for mathemati- 
cianh with a bachelor's degree 
averaged about SI U500 a year 
Those with a 4nast€r*s degree could 
start at about SiMOO MiiuAliy^ 
Salaries for new graduatts having the 
Ph. D., most of whon had some ex^ 
perience, averaged over $ A,000. 

Iq the Fede^ Oovemment in 
1977, mattiematiciMS ha^ng the 
bachelor's degree and no experience 
couU sUrt at either $9,303 or 
$11,523 a year, depending on their 
college records. These vvith the mas^ 
^r's degree could st^ at $ 1 4,097 or 
$17,056; and persons having the Ph. 
D. degree could he|in at either 
S 1 7,056 or $20,442. The average sal- 
aiy for all mathematicians In the Fed^ 
eral Government wms€ibout $23,100 
in 1977. 

Salaries paid to coliege and univer^ 
sity mathematics teachers are com- 
parable to those for* other faculty 
members. (See statement on college 
and university teachers eliewhere in 
the Handbook.) 

tourefa of 4ddltldnnl 
Informallori 

Several brochupis are available 
that give facts about the field of 
mathematics^ Incliidini career op^ 
portunities, professional training, 
and colleges and univirsltles with de- 
g^e programs. 

_i 

Seeking Employment In ti^e Mathe- 
matical Sciences is available for SO 
cents from: 

American Msthematical Society. P.o' Box 
6248, Providence, gj. 02940^ 



Professional Opportunitits in 
Mathematics (SO cents) Mid Guidi 
6Sok to Dgpartments in the Mathe- 
rhatical Sciences ($3,00) are provid* 
ed by: 
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^ Ai»etotltn of Ameriea, 1225 

Coniiii^iit Aiw^W,^ WiihingM, D,C^ 
20016. , . 

For ipaeific infonnatlon ori ea- 
raeis in appliad fnathimmtietK eon- 
tact: 

Society for bidu^ia] and /^pplM Mithmat- 
iei. 13 S. 17th St,. PhiltdelphU^^a, 
19163, ' 

>^ Fof Federal Government career 
S|C^lnforRiatioiit eontact any regional oU 
r^cm of the U.S. "Civil Service Com- 
Bilsaion or: 

iBtenfeney Bd«id of U.S. Civil Servics Esm- 
, inari, 1900 1 St, NW.» W^hinstoQ, D,a 
20415. 



PROQRAMMERS 



(D.O.T. 020.188) 

*Natur« of tho Work 

^ Computen can process masses of 
information rapidly accurately, 
but only If they are gt^n step-by-step 
initructions to follow. Because the 
machines cannot think for them- 
selves, computer programmeri must 
write detailed instnictions called pro- 
gra^iflithat list in a logical order the 
gtips the machine must fQllow to 
solve a problem. 

Programmers usually work from 
problem desGriprions prepared by 
systems anaMts who have exarnined 
the problem and determined the 
steps necessary to achi^cjp the de- 
sired results, (Systeiiis analysts are 
described elsewhere In the Hand^ 
book.) In organizations that do not 
employ systems analysts, workers 
called programmer-analyHs may be 
responsible for both systems analysis 
and programming. Once this ahalysis 
hai been completedt a specialist 
called fn applications programmer 
writes detailed instructions for pro- 
cessing the data, using one of the lan- 
guages developed especially fo^ com- 
puters. 

Programs vary^with the type of 
problem to be solved. For example, 
the mathematical , calculations^^ 
volved in payroll accounting proce' 
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aompuier pr^rammsra wrH* insini^ns ttiit Hat Hio •ttpt tha eomputtr mu^t imj^m to 

aoive a probloin/ 



dures.are different from those re- 
quired to determine the flight path of 
a space probe. A. business applica- 
tions programm^^eveloping in- 
structions for billing customers 
would first decide jWat company 
records the compufer would need 
and^hen draw a (tow chart or dia- 
gram showing ^hi steps the computer 
must follow to obtain old balances, 
add new chargeSj^oalculate finance 
charges, and dedwt payments before 
determini]^ a customer's bill. Using 
the now chart, the programmer 



codes the actual instructions the 
computer will follow. 

The prdgrammer then checks the 
operation of Ae program to be sure 
the instructions are correct aiicL will 
produce the desired information. 
This check Is caUed **debug|ifig." 
The programmer tries a sample of 
the data with the' program aiid re- 
views the results to see if any errors- 
are made. If errors occur, the pro- 
gram must be changed and re- 
. checked until it produces the correct 
results. 
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Fiililly# an lQivu(Stion sheet Is pre^- 
pMid for thecamputar optrator who 
, wiO rm the progratii. (The» work of 
eoaiputef^ciptratora u described ih, 
din itttsment oh Coniputer Operai- 
mgfimfwonnml} 

>4lU)ough simplt ^rogmms can be 
written In a few dayi« proframs that 
tMe'Mmplex'mathatnatical fofmulas 
Of many c^ata files may rtquirt more 
than m year of work. In such casas, 
several progrm^merB fiay work to- 
gether under an experienced pro- 
gransmer's supervision. ' 

M^pUcitions programnieii usually 
speQiali^ in either business or scien- 
Hfic operations^ A different type of 
tp^ialitt, the lyttetha progmninier, 
maiAtlilns the general histructions 
(caliid software) thgt oontrol the op- 
eration of the entire computer sys-' 
tem. These workers make changes in 
these sets of instructions thmt deter- 
mine how the computer's resources 
are to be allotted among the vartdus 
jobs it has been given. Because of 
their knowledge of operating sys- 
tems, systems programmers often 
help applications programmers de- 
termine the source of problems with 
their programs, 



computer programming to supple* their job. Beoause of rapidly chang- 
ment their exptrieTCe.^ fitlds such ing teolinology, programmers must 
is accotHiting or jnvento^ oontroL qontinue their trainlAf taking 



Employen using oomputirs for 
^lentific or eh^neering applications 
prefer college graduates with degrees 
in computor science, mfatiieniatics, 
engineering, or tlie physical sciences. 
OradiMte degrees arf required for 
some jobs. Very few scientific or- 
ganizations are interested in appli- 
cant with no college training. 

Although some employers who use 
coniputen ^or businbM applications 
do not require college degraea^ they 
prefer appUcants who have had coU 
lege course in data prdc^ing, ac^ 
counting, and business administra- 
tion. Occasionally, wbrkem who are 
experienced In computer operation 
or .payroll accounting but have no 
college training are promoted to pro- 
gramming Jobs; howfver, they need 
additional data prMessing counes to 



Myrses offered by their employer 
and software *vsndOrs« For skilled^ 
worker I the proipects for further ad^ 
vfocement are gmd. In large organi- 
zations! fhey may ^e promoted to 
lead progTafnmers and be given su-, 
pei^i^ry responsibilties. Some appli- 
cation^ p^grutimers advance to sys- 
tems p r^gralliming. tf^oth 
applicatioai programmers and sys- 
tems progiranimeii often are' promot- 
ed ^ the«.more demanding occupa- 
tion ofAystiins analyst 

Empi€i]fm«nt Outlook^ 

Bmployintint of programmers is 
expected to grew faster than the av- 
erage for aUJaccupations through the 
mici"i9S0*s as co\n|uter usage ex- 
puds, particularly in flrmi^ providing 



Plae#a of Cmpioymant 

In .about 230,000 persons 

worked as computer programmers. 
Moit were employed by manufactur- 
ing nniis, banks and insurance com- 
panies, data processing service or^ 
ganizations, and government 
agencies. 

Programmers usually work in large 
firms that need and can afTord exten- 
sive coniputer systems. Small firms 
generally require computers only for 
payrol! or billing purpoies and fre- 
quently pay data processing service 
organizations to do this WQrk/ Syi- 
terns wog rammers usually work in 
researjbn organizations, computer 
manuractu ring firms, and large com- 
puter centers. 

Tralnlrig, Othar QualiflMtlona, 
ind i^dvaneamant 

There are no universal training re- 
quirements for progammers because 
employers* needs vary. Most pro- 
grammers are college graduates; oth- 
ers have taken special courses in 



becomfa fully qualified progratnniirs. accounting apd business 'manage- 
ment servicei and organizations in- 
volved' in research and development. 
In addition to job openings resulting 
from growth qf the occupation, sev- 
eral thousand openings will ariiie 
each year from the need to replace 
workers who leave the occupation. 
Because ma^ proftam^ers are rela- 
tively young, few openings wllkcesult 
from deaths or retirementi.^ow- 
ever, many vacancies will be created 
as experienced workers transfer into 
Jobs as systems anai^sU. 

The danand for applications pro- 
grammers vvill Increase as ipany pro- 
cesses once done by hand are auto- 
tnated, but^mployme^it will not grow 
as rapidly as in the past for several** 
reasons. InfpFCved software, such as 
utility programs that can be used by 
other than daka processing personnel 
will simpli^^ or eliminate some pro- 
gramming tasks. Also, employment 
of programnem in data processing 
Arms is not ^xptcted to rise as fast as 
in recent years. Technology has re- 
duced both the size and c6st of com- 
puter hardwarei bringing a computer 
system withiii reach of small busi^ 
n esses. As more sm^ firms install 



Prior work experience is not essential 
for a Job as a pro|rafAmer; in fact, 
about half of all entrants to the occu- 
pation liave no significant work expe- 
rience. 

Computer programming is taught 
at public and private vocational 
schools, collies, and univenities. 
Instruction ranges from introductory 
home study courses to advanced 
courses at the graduate leveL High 
schools in many parts of the country 
also offer courses in computer pro- 
gramming. 

' In hiring programmeri, employirs 
look for people who can think logi- 
cally and are capable of exacting 
analytical work. The job calls for pa- 
tience, persistence^, and the ability to 
work with extreme^ accuracy even 
under pressure. Ingenuity and imagi- 
nation are particularly important 
when programmer^f^it find new' 
ways to solve a problem. 

Beginning applications program- 
mers usually s^end their flrst weeks 
orf the Job attending training classes. 
After this initial instruction, they 
work on simple assignmeM while 
completing further specialized train- 
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ing programs. Programmers general- their own^eomputer, rather than rely 
ly must spend at least several months on a data processing firm, employ- 
working under close supervision be- ment growth in these data processing 
fore they can hagldle all aspects of firms may slow somewhat. Demand 
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tfirou^quf the eeonpmy, however, 
should rems^ itrong over the fi<pxt 
decade. Pr^peets should b$ brlght-^ 
est for college graduates who hmym 
had Qomputer-reUted courses, par^ 
tteularly for those with/ a major in 
eomputaf scienee or a related field. 
Oradiiates of '2»year progtmins In data 
^processing tachnologiei also should ^ 
find ampla opportunities, although 
geniraliy limited to business applica^ 
tlons. 

» 

Earnlhga and Worklhg 
Gondltlonft 

Average' weekly aamlhgs of pro^ 
grammar trainees in private induit^ 
rj|Rged froin $190 to $200 in \97fi^ 
according to surveys conducted in 
urban areas by the Bureau of Labor 
Statistics and firms engaged in re- 
search on data processing occupy- 
tioni. Sy^ems programmers generaU 
ly eajn more than applications 
programmers. For exam pie , experi^ 
enced systemk programmers aver« 
aged about $360 a week compafed to 
$310 for applications programniers,^ 
Average salaries for lead prografn- 
mers were $385 and $355, respec- 
tively. In general, programmers eani 
about twice as much as average earn- 
ingi of all noniupervisory workers in 
private industfy, except farming. 

In the Federal Oivil Service^ the 
entrance salary for persons with a 
cdllege degree was about $180 a 
week in 1977. Salaries ftfr Federal 
Govammtnt programmers at all lev- 
els are generally comparable to thoie 
in private Industry. 

Programmers working in the Naf^h 
and West earned somewhat more 
than those working in the South. 
Those working for data processing 
services and public utilities 
higher earnings than programmers 
employed in banks, advertising, or 
educational institutions. 

Prograttimers work about 40 hou^i 
a week, but theif hours are not aU 
ways from 9 to 5. Once or twice a 
week a programmer may report eafty 
or work late to use the computer 
when it is available. Occasionally, . 
they work on weekends or are tel^^ 
phoned to advise computer operators 
wojkin^ a second or third shift. 



SpureM of Additionfti 
InfomiaUiiii 

AjMUtionai informatton about the 
occupation of prograinmer is avait^ 
able ftfoni: " 

4inefie«n Fadaretioii of Infonnation PToeeti- 
' ln§ S^ietlti, 2lO Suftiniit Avr. Mom- 
val€, N.J. 07645. 

Asgoeiation ror Computing Machinery, 1 133 
Avenue of the Aiperic^, New York, N.Y^ 
10O36, ^ 



STATISTICIANS 

(D.O.T, 020/188) 

Nature of the Work 

Statistici are numbeo thiM help de^ 
larifae the characteristics of the 
wdrld and its inhabitants. Statistic 
cians devise, carry out, mdlnteipret 
the numerical reiults of surveys and 
ix^riments. In doing so, they apply 
thiir knowledge of statistical fneth^ 
odi to a particularsubject areat such 



as economioii hunian be havidfi natu- 
ral self nee, or engineering, Thiymasf 
usi sUtistical techniques to predict 
population growih or egonomic oca- 
dltionsi develop quali^ control t€iti 
for manufactiired products, cr htip 
buslne^^ man^eff Md fovemnieiit 
ofiielali liiakf deeUlons and evalui^tc 
the jesu 1^ ^f tit^ prcgraini. 

Often statlstieiaits a^ able to o^ 
m\u jiQ€urata infarinatioti abQUt a 
groiip of piopli or thirigs by survey^ 
ing a small porticiit called a sanple, 
rattier than th^ vvhol^'group. tot ex^ 
ampler celevisioti rating services ask 
only a tm^ thousand faniilics, ratliar 
thaii all ^iawm, what pregrams they 
watch to determifie the si^ of the 
audience. StaUsU^laiis dscica whem 
to get the dat^, detemiiiii the type 
and size of the sample |roiiPt and 
develop the sia^ey quesciomiiaire or 
reportiiig fom. They ^also prepare 
inatrueticns for ^orkera who wUI ta- 
bulate the retiiims. Statisticians who 
design eKperinirhts prepare mathe- 
matiQal models to test a paftieultr 
theory. Those in asalytieal v^ork in- 




itatiattelana deviae, earry ou^ and Interpret tt« nuinarleil raMNa of aynaya and 

•xpertmenti. 



terpret collected data and summarize 
their findings in tables, charts, and 
written reports. Some statisticiaris, 
called mathematical itatisticians, use 
mathematical theory to design and 
improve statist icai methods. 

Because the field of itatistics has 
^ such a wide application, it sometimes 
is difficult to distingutih statisticians 
from specialists in other fields who 
use itatistics. For example, a staliiti- 
cian working with data on econpmic 
conditions may have the title of 
economist. 

Places of Ernploymsnf 

Approximately 24,000 persons 
worked as statisticians in 1976. 
About two out of three statilligian§ 
ware in private industry, primarily in 
manufacturing, public utilities, fi 
nance, and insurance companies 
Roughly one-eighth worked for' the 
Faderal Government, primai'ily in 
the Departments of Commerce, 
Health, Education, and Welfare, Ag 
riculture; and Defense. Others 
worked in Stale and local govern 
mant and colleges and universities 

Although statistician^^ vvork in ^11 
parts of the Country, ifkost aic iii 
metropclitan areas, and about ui*e 
fourth work in thiee dreas N^w 
Ymk City; Washington, D C , and 
Los Angeles L.ung Beauh. Califuiiiia 

Training, Other QuahfUaiKjiis 
• nd Advanatment 



qualify graduates for beginning posi* 
tions. Required subjects for statistics 
majors include mathematics through 
differential and integral calculus, sta- 
tistical methods, and probability the- 
ory. Courses in computer uses and 
techniques, if not required, are high- 
ly recommended. For quality control 
positions, training in engineering or a 
physical or biological science and in 
the appjicaiion of statistical methods 
to manufacturing procfsses is desir- 
able= ffir many market research, 
business analysis, and forecasting 
jobs, courses in economics and busi- 
ness administration are helpful. 

Ov^ lOO colleges and universities 
offered graduate degrees in statistics 
in 1976, and many other schools 
offered one or two graduate lev^l 
st^tisticsi cuursas. Acceptance into 
graduate programs does not require 
an undergraduate degree in statiitics 
although $ good mathematics back- 
ground is^e^sential 

Beginning statisticians who have 
uiily the bachelor's degree oftenK^^c^^'^^'^ ^^i^^® ^"d no experience 

spend much of their time performini ^^'^^^^ ^^-^^S or 

routine work under the supervision ' 
of an experienced statistician, 
Thiwugh experience, they may ad- 
vance to pusitiuns of greater techni- 
cal aiid supervisory responsibility 
Howevci, opportunities for pronio^A 
lion are best for those with advanced 
degi^es 



counting procedures, and help solve 
management problenis. 

Many fields such as law and history 
are discovaring the usefulness of sta- 
tistici. As the use of statistics ex^ 
pandi into new areas, more statisti- 
cians will be needed to apply their 
spaoial knowledge., 

Faderal, State, and local govern- 
inant agencies will need statisticians 
for existinji and new programs in 
fields such as social security, health, 
and education. Colleges and univer^ 
sities will amplgy others to teach a 
growing dumber of students, as the 
broader use of statistical methods 
makas such courses incraasingly im^ 
portant to persons majoring in fields 
other than mathematics and statist 
tics. 

Earnings and Working 
Oondltlana 



In 

1977, 



the Federal Government 'in 
statisticians who had the 



-J 

IK: 



A bachelor's degiee with ^ 
in statistics or matheinatii ^ 
minirrrum educationai ^^uii intent 
for many beginning'jdSs inl^tistic^ 
For other beginning statistical jobs 
however, a bachelor's degree with a 
major in an applied ftlld such as 
nomics or natural science and h mi ^i^tisticiaqs ^ill be nee^d to 



tUi who Qornbine training in statis 
ti*j3 ^ith kri«jwledge of a field of ap- 
plication are expected to be 
favorable through the mid-1980*i. 
Besides the faster than average 
giijwih cjtpecied in this field, addi- 



nor in statistics is prefefable A 
graduate degree in mathematii;^ 
statistics is essential for college L/id 
university teaching. Most matheinat 
leal statisticians at least ^ 

bachelor's degree in mathematii^s 
and in advanced^ degree in statistics 
About 145 colleges and liniversi 
ties offered statistics as a concentre 
tion for a bachelor's degree in 1976 
Many schools also offer either a de 
grea in niathimatics or a sufficient 
number of courses in statistics tp 



replace those who die, retire, or 
tiansfer lo other occupations. 

Privaie industry will requite in 
.leasjiig isumbers ot staiisticians for 
quality control in manufacturing 
Statisticians with a knowledge of en = 
gine^ring and the physical sciences 
wHl find jobs working with scientists 
and enJpeers in research and devel 
opnienVp Business firms will rely 
more heavily than in the past on stat- 
isticians to forecasi sales, analyze 
business gonditions, modernize ac- 



,5 23 a year, depending on their 
college grades. Beginning statistic 
Clans with the master's degree could 
start at $14,097 or $17,056. Those 
with the Ph. D could begin at 
$ 17,056 or $20,442. The average an- 
nual salary for statisticians in the 
Federal Government was $24,000 In 
1977. 

Salaries Iri private induatiy weie 
^i^rnparable to those in the F«^derai 
Govemmeni, according to the limit 
ed data available. 

Statisticians employed by college 
and universities generally receive 
salaries comparably to those paid 
other faculty members. CSee stated 
mcntoi^ollege and university teach^ 
ers ) In addition to their regular sala- 
ries, statisticians in educational 
institutions sometimes earn extra in= 
i^opie from outside research projects, 
consulting, and writing 

Sources of Additional 
Information 



I wi liifufmation about carcei 
l^i>rtuiiities in statistics, contact: 



Aitiiricaii Stattittcal Association, 806 iSih St. 
NW,. Waahington, D.C. 2O003. 
Facts on Federal Government Jobs 
are available from: 
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EKLC 



lo 



Ihteragingy Board of U.S. Civil Service Exam- 
ineri for Waihirigton, DC, 19O0 E St 
NW , Washinitgn, DC. 20414. 

For information 'on a carier as i 
iTiath^maticai statiitictan, contact: 

Institute of Matheniatical Statistici^ 13 67 Lay- 
rel St., San Carlos, Calir 9407C. 



SYSTIMS ANALYSTS 

(D.OT. 003,187, 012.168,020.08 1 
and 020.088) 

Natyre of the VVorlc 

Many ^^ntial business' functions 
ana scientiric research projecti^de- 
pend on systems analysts to plan effi- 
cient itiethocis of processing data ^nd 
handling the resulu^ Analysts begm 
an assignment by discussing the data 
processing problem with managers or 
^ specialists to detcrniine the exact na- 
ture of the problem and to break it 
ddwn into its component parts If a 
new inventory system is desired, fur 
example, systems analysts rnust de 
termine what new data need to be 
collected, the Equipment needt^d for 
computation, and the steps to be fol- 
lowed in processiDjl the inforfiiation. 



Analysts use various techniques, 
such as cost accounting, sampling, 
and matherT^atical model building to 
analyze a problem aird devise ajirw 
system. Once a systenri has bi i r---^ 
veloped, they prepare charts and c 
grams that describe its operation in 
terms that managers or customers 
can understand. They also may pre- 
parr a cost-benefit analysis to help 
the client decide whether the pro- 
posed systern is satisfactory. 

If the systenri is accepted, systems 
nalysts translate the logical require- 
ent^ of the # ystem into the capabili- 
ties of the computer machinery or 
"hardware " They also prepare 
specifications fdr prograitirTiers to 
follow and work with them to "de- 
bug," or eliminate errors from the 
systern, (The job of the computer 
programmer is described elsewhere 
in the Handbook/) 

The problems syftems analysts 
must ^*j1vc rang^" froin monitoring 
nuclear rission in a powerplant to 
forecasting sales for an • appliance 
manufacturing firm Because the 
work is so varied and complex, ana- 
lysts specialize in either business or 
stientiric and engineering applica- 

Soiii& ditiiiystb impiuvQ ^y^ierns al- 
i^ady i|i us^ by developing better 




Syttaiti analysti d«vl«lng a n«w tyit#ni. 



procedures or adapting the system tOg 
handle additional typpsofdata. Oth- 
ers do research, called advanced sys^ 
temi design, to devise new methods' 
of systems analysis, * 

PlaMi of Employmtnt 

About 160,000 persons worked as 
systerni analysts in 1976. Employ- 
rifent of these worken is concentrat- 
ed in two geographic regions— more 
than one-third of the total are- em- 
ployed in the Midwest and about 
oneTourth work in the northeastern 
portion of the United States, Most 
systertii analysts worked in urban 
areas for rnanufacturing firms, banks, 
insurance companies, and data pro- 
cessing service organizations. In ad^ 
diticn, larie numbers worked for 
wholesale and retail businesses and 
governrnent agencies. 

Training^ Other OuallfleatlonSi 
md 4dvan€eniant 

There is no, universally acceptable 
way of preparing for a job as a sys^ 
tems analyst because employers' 
preferences depend on the w^ork 
being done. However, college gradu- 
ates generally are sought for these 
jobs, and for some of the more com- 
plex jobs, persons with graduate de- 
grees are preferred. Employers usu- 
ally ^vant ^alysts with a background 
in accounting, business management, 
or econpmici for work in a buiifiess 
environment while a background in 
the physical sciences, rnathematics, 
or engineering is ^tferred for work 
in scientifically oriented organiza- 
tions, growing number of employ- 
ers seek applicants with a degree in 
computer science, information sci- 
encei or data procassing. Regardless 
of cpllege major, moit employers 
look for people who are familiar with 
progimmniing languages. Courses in 
com^tfjler poncepts, systems analysis, 
and dsta retfievaJ techniques offer 
good prepamtion for a Job in this 
field, f 

Pridr work experience is impor- 
tant. Nearly half of all personi enter- 
ing this Dccupatitfn have traniferred 
from other occupationi, especially 
from computer prograrnmer. In 
rnany Industries, all syitems anilysts 
begin &l% programmers and are pro- 
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moted to analyit positions after gain 
ing experience. 

Systenis analysts must b« able to 
think logically and should like work- 
ing with id€^. The ability to concen- 
traia and pay close aitention lo de- 
tails also is innportant. Although most 
systems arjalysta work independently, 
they sgmeiiniei work in teanrs on 
large prDjects. They must be abte to 
comniuniQate effectively with tewiKi- 
cal parionnel such as program rners 
as well as with clients who have no 
CDmputer backgrounds 

In ordcf to advance, systemi ana= 
lysts must continue their technical 
education. Technological advances 
come so rapidly in the compuler field 
that CDntinuous study i§ necessary 4o 
keep one's skills up to d^ie Trainiiig 
usually takes the fprm of I and 2 
week courses offered by enipluytis 
and software vendors. 

An indication of 
professional competence is the I'ei 
tif^cate in Data Proccgsmg (COP) 
This designation ih conferred by ihu 
Institute for Certification of Com put 
er ProfESsionali upt^n caiididaics 
who have gompleicd 5 y cars' eJipei l 
ence and pas^d a five pdit cAamin^ 
tion 

lo id!^^ ddl^A v^a^iit^ iis^ff^ik 

systems analysts may be prfjniwted ti) 
senior ur ledd S^^t£n>» uiialy^i^ 
several years of experience Systeins 
analysts who ^how l^aJeiship ^bllll)' 
also can advance l4> juLr^ aa iriai>d^ei^ 
of !»y^tc!^i3 analysis t<i d«»%a i^iM^-c^^^lu^ 
departnitr^t^ 

^>%pected to gi<»vv fa^^e i than Ut 
erage for all o4;cu^>atiuiiu thiuugfi u 
mid- 1 980 's as cornput^/ u^agc; 
pands, panicidaily iii e,.^ijui)> ih^ 
rirms and organ i£ati.>ii^ esi^a^^u iij 
research and de velupiiii iU In da.li 
tton to oppottunitie^ ihiit ill ic^uU 
from growth, some 0|jeniiiga v^jII 



cur as systems analysts advance to 
mana|erial positions or enter other 
occupaiions. Because many of these 
worlcersare relatively young, few po= 
sitions will result from retirement or 
death 

The deniand for systems analysts is 
expected to rise as computer capa- 
bilities are increased and computers 
are used to solve problems in a larger 
variety of areas Sophisticated^ ac = 
counting systems, telecommunica- 
tions networks, ^nd complex mathe 
matical systerns iri scientifi<c 

research are e^a^ples of ne^ ap = 
proaghes in prDblem-solving. Over 
the next decade, we can expect 
terns analysts tu be harnessing the 
computer's resources to solve prob = 
lenis we have iioi yet recognized. Ad 
v^nce^ in technology that have dras= 
tically reduced the size and cost of 
gurnputer hardware will have differ= 
hig effects un einployiiieiit of systems 
arialysts Bnipioymenl in data pro 
gessing flinis may not giow as rapidly 
d& in i^gentye^rs iis more smafl busi- 
nesses install their own computer 
laihei ihafi rely un a data prucessing 
servity. rhis will be offbei, however, 
by a ruing dernand fot aoalysts to 
desi^ii ^ysi^ius e^p^clally fut ihe 
aiifeflll 4.jihpuUf ^lid gear^U ^pb%;ifi 
i^aJiy liJi Che pruitlcmm of srlifall fintig 
The Oiitlook for graduates of com = 
t«;I^Led lii f iguluui^ shuulU be 

excellent College graduates who 

tia^C: had > Okii'^^H in coinpulef pru^ 
^i^iiuiilu^ ay^lenis aiialy^is^ ginO Clh 

ftud ni^fty tippof iUnilie^ Persons 
witluail A u^.llcgc degree aiui i^ollege 
^ladiiaLw^ linfanitllar wiih U^Im pru 
wcs^iit^ 11. Ay fac^ gtjinpetHion frum 
th& lai^e nufiibti of e^pcii^ncjed 

CoidhUns 

£i!) (3 Hi iivt. industiy aVerL^^ i 



$250 a week in 1976, according to 
surveys conducted in urban areas by 
the Bureau of Labor Statistics and 
private^ firms engaged in resiarch on 
computir o^cjpations, Experienced 
workers earried from $340 to $380 » 
and lead systems analysts earned 
from $385 to $400 weekly. Ov^ralf, , 
systeins analysts earn well over twice 
as much as the average for all nonsu- 
pervisory workers in private industry^ 
fexcept farming. 

In the Federal Government, the 
entrance sataryk for recent college 
graduates was about $180 a week in 
1977 Salaries for systems analysts art 
all levels of responsibility generally ^ 
are comparable to those in private 
industry. 

Systems analysts working in the 
North and West earned somewhat 
more than those in the South arid 
generally their earnings were gre^iter 
in data processing service firms or in 
heavy manufacturing than in iniur 
ance companies or educatiijnal inati- 
tutions. 

Systems analysts usually work 
about 40 hours a week — the sam^ as 
other professional and ofTitie work 
ers Unlike many cornputer op^ra 
tors, systems analysts are not as 
signed to evening or uighi shifts 
Occasionally, howevti, evening or 
weekend work 'may be necessary to 
complete eniergency projects 

Source! of Additional 
tnf formation 

f ...tliUi li lfi.Jl Illation al/i-wi tt 

. pation y>f system! analyst >s ,i Mii 
able from. 

ing S>j^ietit^&. 2iO jurnftiii Ave M^JJji 
valfe, N J 07645 

BagUy Rd Cleveland. Ohio 44\ id 

Infoi niaOi^ii about the Cerlitl^rfiiis 
iii Dai^ Processing is avadable fro in ^ 

Profs8sii^>iai& 35 E Wacksr Dr , Suite 
2828^ Chicago. [Ii 60601 
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What fo Lock For in this Reprint 



To make the Occupational Outlook Handbook easier to 
use, each occupation^ or industry follows the same outline 
Separate sections describe basic elements, such as work on 
the job, aducatiorn and training rieeded, and salaries or wages 
Some sections will be more useful if you know how to inierpret 
the information as explained below 

The TRAINING. OTHER QUALIFICATIONS. Al^D AD^ 
VANCEMENT sect'on indicates the preferred way to enter eacM 
occupation and alterriative ways to obtain training Read this 
section carefully because early planning makes niyny fields 
eaHier to enter Also the levei wfuch you enter and the speed 
with which you dOvance ufterfi depend un yyur ^lidifHng. It yuu 
are a student, you may want to consider taking ihose^cuuiseb 
thoijght usefui for the occupations which interest you 

Besides training you may need a State licanse wi ..uiuri 
Cdle The training section indicdles wfiic^i QuuupdtiOrib yericf 
ally require these Check requirernentb m itie ytdle wriurej yuu 
pldii tc> wufK beudube Sidle rcyuldtlC^nb vgfy 

Whether an OCCupatiOri Suitb yCn.ir perbt.-ijiiL) i^. 
irnpurtant area IQ explore For sutne \0u rrtdy na e lu rndke 

fwSpurr^lblH d^cl&tyfib m d Miyhl^ uufi^^dlUl e al-n^^bp' cfti Fuf 
uirief>j yuu 'nay Uu uf'ly 'C^uime IdbKs ufujei l Iusc auMef ^'^'^ri 
Tu WUi K b^JLL.ejshf ull / irt a pdftlt. ulat Jut. yuu Sitdy MtiVe k)'du uriB 
uf mure of I fie luliowMi^ 

Ui ( I el! 1 J ^upc . 

wOfk ^ijfi 4 II lyptij ^, ^'^i^ 't' 

s/VUfk \A/l|h Ifil.iyb I.. I. dcei.. 

d.,J if . H Midi Jc;.^!c;ml, 
. K I M Jfj3 p U I t, I I ( I J I y i 

5^ If Jtai. Iplf'-t^ 

K db pdi t y f d I- - 

I i j . [ d I ' = E . ' ' ^ j ' 

Jw ^ ? V ill ^ F .at-. ^ vJc 



I fie ^MPl o I 1 , ■ J [ ■ - i ■ ■> 

ti =,., ^ /fiar Ket rs 1 .K&;l/ u U ( . t u , u. ,^1 lu =J-mj 1 . ' 1 ' 

idte tuf ali^CCw..3l. Ji^ii (t^U I ^ =G. V iL/lweui Ji a 51 u ii^i^S) 
the tulK.;wifiy ^..^r^^ci^co u t.J 



Fdbte. 
About !... 
^ I o w e 
L itllfc . f.^ 

Dec! I tie 



4 u ''t, ,1 'no'i 



y... .ing a! leabt vas\ a-i i f fcwGri.^,T,y 

But, you would have \q k/k, w the rtyrnber - ^ , 
peting with you to be sure of yo\ji prospects Urifo turiatei 



supply inforrnatton is lacking for niost occupations. 

There are exceptions, however, especially among pro= 
iessionai occupations. Nearly eyeryone who earns a medical 
degree, for example, becomes a practicing physician When 
the nunnb^ of people pursuing relevant types of education and 
=training and then entering the field can be compared with the 
der-nand. the outfook section indicates the supply/demand rela^ 
iionship as bllows : 

h^ceiieni^ .===^ = Demand r-riuch g reater than 

supply 

Demand greater than supply 
= Rough balance between 
demand and supply 
likelihood of more supply 

than dennand 
Supply greater than derriand 



Latjuu u! tavof dble^=.=. 
May rdue wUrnpetitloi 



ipcl 



li.pcsiiiiui i few )ub upeiiinys bhuuld noi btop your purSu- 
. J d uarctfi tfial rridicties your aptitudes and Interests Even 
;wn>jii wi uvei s^.ruvvded occupations provide some jobs' So do 
ihose in ^htcn employrnent is growing very slowly or declining. 

Ufowirn in dri Occupation is r^Ot the only source of job 
v.Mi_:-Mnyb Ue^wdu&e the riurTiber of open I rig s trorn turnover can be 
aiibbtdnlidl in Id rye uocupaiiuns In fact, replacement needs are 
cftpev..ted !u create /U per geril ut all open Ifigs betweefi 1 976 arid 

f i^...4ti^ l.,Ai jjrabpvji._aa in yuui qi tja lay dlff^' fiu'ii Itiwae m 
H - f itiiiui i c-1,3 d /vfiole Yunr Statt enipioyr'nent ^fcJ vloe Cdfi fur 
' I, ni I lc,H..,d I 11 ifu r ! f id t kjr 1 

n,,_j LAHNir^Kjb iv... lu.ii i*-M.. ivfiyl -".c^ia call Hi ty ii> 

V\/(,r .1. t^ja^ Ui6 inOH l4? dtjiU ^iJO^Uu. ^ U,^ tifisyvsji be 

....st^ yuuu tn formal ion is availdbie foi only one type of earn- 

Miy^ waye^ and bdldriab and riol ev^n thib fur all OCGUpd 
liufis Altfujuyh 9 out of 10 workers receive this forrTi of income. 
liiciM. fjdtfi eJfttd ^nonc^ \j) worklny Oveftliiife high t afilf tS , Of If 
■uyuK t icJult.S} II I si.Hfuj uL^oypallurib ^Ofkeib d\hO rfeceive 
iiM--- ^-^< .i.^iMfMiissiuMs baSBd oil idles UI i^rvii^s byine fdCtury 
woiKt. j c3U:5 MdiJ d piece idi© eAlra pdyfiiBfii for ea*-h iterTi 

Hit:.. M.ciKg 

I fit; tu. ..^ I I? t.yC(uer![ ..I yM 1 1 .t. ^ti^K ^.m^U^y 

- If u.-L iJ^=-^ ptsopit/ ifi rttany UwCupaiiQuy pf lyjiciaiis ^ bar- 
be. ^ v^MleiL dnd fQirtters for example Earnings 

:3qm ...lipluyed .wOrkt..a Bven hi thg Sdni^i uUv^UpatlOn Uiffer 

wviJsly bet^dUfet. niuLh ac^^p^riu^ un whaihtir .,fie is just Stdrtirig 
uutur nas ari asiablished business 

Mubt Wdye dfid adldry worker^ iscsua f nnys LftfTtefltb 
1 ds paid vdi.dlioiiS riulijays and aick lea/e 
A/oi^fef5 dibu fscei.e inconifo in yuudb and beivi^es (pfdy 

i.,,iinKind) Sales wofkeis in depanment biorea torexample. 
uttun receive discounts on rTierchandise 

l.jebpile Jiff icullies If deterrTiining exactly ^fiai people earn 
jub ihe Earninys section does cornpare occupational 
uti iniys by indiwating whether a oertain job pays more or less 
ifui.i tfife avufag© for all nonsupervisors in piivate industry, ex- 
L,loJiiiy fafftiing 

tacfi DCcupdiiun tidft itidrry pay levels Beginners alrnost 
ai.. ays ea;n less thari woikers who have been on the Job for 
some time fcarnings also vary by geographic location but cities 
thai offer the highest earnings often are those where living costs 
are most expensive: 
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The career information contained In the reprint you art 
reading was taken from the 1d7b-79 edition of the Occupational 
Outlook Handbook. But the Handbook Is not the only source 
uf useful career information published by the Bureau of Labor 
Statistics. The Handbook's companion, the Occupational 
Outluuk Quarterly, Is published four times during the ichool 
ym.r to keep subscribers up to date on new occupational studies 
cornpleted between editions of the Handbook. The Quarterly 
dltou givea practical information on training and educational 
uppurtuftities. salary trends, and new and emerging jobs— -just ? 
whdl peupla neeSito knovv to plan careerB. . - 

\1 you were a^bscriber to recent issues of the Occupational 
uutiuuK QuaHlrly, you could* have learned 

• how to write an effective employment resume 

• wfiai the iQng=term employment prospects are fur college 
y f adi jdtes 

• ways to eaff! cullfcye gredit without gtoing to college 

• what s happening in the field ol career education 

• dlapyt |fereer possibilities in such fields as journflism, 
niid-wlfeny: and shorthand reporting. 

v; Quarterly is written in nontechnical language and is 
.iibjished in tolur Find out why it has won so many awards 
lur B^^QallenCe 
bubscribe today 
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ClTY, STATE, AND ZIP CODE 



enclosed 
(Make Check 
payable to 
Suptrintendtnt 
of Documents) 

□ Charge to my 
Deposit No, 



MAIL ORDER 
FORM TO: 
Sypennt^ndent of 

Governmint 
Prirt ling Office 

VVashington, D C 
20402 



